In this paper an example is given of a pair of commutative noetherian rings RC S with S a finite R-module and ISrtR = I for each ideal / of R, but having the property that 0 -R -S is not a pure se-
quence of R-modules.
Purity of the sequence 0 -R -S is equivalent to R [X] being "ideally closed" in SfAj, X an indeterminate. Therefore, the example renders appealing the proposition that for R noetherian and S a noe.therian torsion-free /?-algebra containing R, if a-S n R = aR for each non-zero-divisor a e R, then the extension R \_X] C S[X] has the same properties. Finally, it is also shown that for R noetherian and 0 -R - We would like now to prove the result mentioned in the introduction so we require some terminology. An R-module E is called torsion-free if for each r £ R, e £ E, re = 0 implies r is a zero-divisor of R or e = 0. The condition that R C S be a torsion-free ring extension is merely the condition that the total quotient ring of R is contained in the total quotient ring of S.
We can now state our main theorem. Although not as strong as one would like, Claim 4 of the above example shows that it is the best possible. Theorem 1. Suppose that R is noetherian or an integral domain and that S is a torsion-free R-algebra, S 3 R-Then:
(ii) // clS n R = aR for each non-zero-divisor a £ R, then fS[X] Cl
Proof. Before giving a proof which treats both cases simultaneously, we
give an argument in the domain case which the reader would probably have discovered for himself. Recall from [3] that the extension R C S has (LO) for "lying over" if for each prime ideal P of F there exists a prime ideal P of S such that P O F = P. This is clearly equivalent to the condition that for each prime ideal F of Ii, PS n R -P. We are going to prove that no finiteness assumptions whatsoever are required to insure that PS Cl R = P, for each prime ideal P of Proof. Let P' be a prime ideal of R[X], P = P' n R, and Q a prime The converse is proved in [2] .
Note that it follows from Example 1 and the above Lemma that IS C\ R = 
